The physical health costs of obesity are high. Included amongst the adverse effects of obesity are diabetes mellitus, hypertension, cancer, gallbladder disease, cardiovascular disease, lipid disorders, and stroke. Although weight loss is associated with an improvement in these conditions (for reviews see Goldstein, 1992; Pi-Sunyer, 1993a , 1993b , more often than not the benefits of weight loss are short-lived, given the high likelihood that weight-loss will not be maintained long-term (Wadden & Stunkard, 1986; Wing et al., 1991) . Moreover, some experts suggest that unsuccessful efforts to maintain weight loss may result in deteriorated physical health related to the psychological and physiological sequelae of weight cycling (for reviews see Brownell & Rodin, 1994; Wing, 1993) . Successful weight-loss maintenance may be an outcome that is determined by multiple variables, each of which contributes in different degrees to a successful outcome. Considerable research has focused on the role of exercise, affective states, coping responses, and personal attributes in the maintenance of weight loss. These variables can either enhance weight-loss maintenance or interfere with it.
Most of the research examining the relationship between exercise and weight-loss maintenance suggests that regular exercise enhances weight-loss maintenance over time (e.g., Craighead & Blum, 1989; Grilo, Brownell, & Stunkard, 1993; Hartman, Stroud, Sweet, & Saxon, 1993; Jeffery & Wing, 1995; Kayman, Bruvold, & Stern, 1990; Pavlou, Krey, & Steffee, 1989; Perri, McAdoo, McAllister, Lauer, & Yancey, 1986; Snow & Harris, 1995) . Indeed, some experts propose that exercise is the single best predictor of weight-loss maintenance (Wilfley & Brownell, 1994) . However, the relationship between exercise and weight-loss maintenance in the context of additional strategies for weight control warrants further investigation.
Research also has shown that personality traits and negative affective states implicated in relapse after weight loss are related to general weight gain or overeating, or are related to subjective lapses for those on low-calorie diets (Stunkard et al., 1991; Wadden, Foster, & Letizia, 1994; Wing, Shiffman, Drapkin, Grilo, & McDermott, 1995) . Successful weightloss maintenance also has been correlated positively with higher levels of self-control (Bolocofsky, Coulthard-Morris, & Spinler, 1984; Ferguson & Spitzer, 1995) , cognitive restraint (Westerterp-Plantenga, Kempen, & Saris, 1998) , self-sufficiency (Bolocofsky et al., 1984) , self-efficacy or internal locus of control (Blair, Booth, Lewis, & Wainwright, 1989; Rodin, Elias, Silberstein, & Wagner, 1988; Schreiber, Schauble, Epting, & Skovholt, 1979) , and with lower levels of distress and depression (Klem, Wing, McGuire, Seagle, & Hill, 1998) while unsuccessful weight-loss maintenance has been shown to be related to the experience of negative affect (Grilo, Shiffman, & Wing, 1993; Kayman et al., 1990; Stunkard et al., 1991; Venditti, Wing, Jakicic, Butler, & Marcus, 1996; Wadden et al., 1994) .
How a person copes with overeating or a lapse in their diet also may influence their ability to maintain a weight loss. For example, Kayman and colleagues (1990) reported that in response to stress, unsuccessful weight-loss maintainers were more likely to eat more, sleep more, or wish whatever was causing the stress would go away; in contrast, successful weight-loss maintainers confronted the source of the stress directly. Grilo and coworkers (Grilo, Shiffman, & Wing, 1989 , 1993 found that dieters who used at least one coping strategy (e.g., performing an alternative behavior, thinking positive thoughts) were able to survive temptations to overeat precipitated by mealtime situations, emotional upsets (i.e., anger, anxiety, and depression), or eating while alone. Several studies reported that participants who were able to continue to adhere to various aspects of their weight-loss regimen (e.g., by monitoring intake and activity, by not skipping meals) over time were able to maintain weight loss more successfully than those who did not continue to adhere to the regimen once weight loss was achieved (Graham, Taylor, Hovell, & Siegel, 1983; Kayman et al., 1990; Perri et al., 1988) .
Despite the well-established findings that attributional style has a profound impact on affect and behavior (Abramson, Seligman, & Teasdale, 1978; Beck, 1972 Beck, , 1976 Peterson & Seligman, 1984) , little research to date has examined the factors to which dieters attribute their successful or unsuccessful weight-loss maintenance. One study by Cachelin, Striegel-Moore, and Brownell (1998) found that a large sample of obese men and women, most of whom were repeat dieters, cited lack of exercise and enjoyment of eating as the primary reasons for their weight gain. However, we know little about the attributions made by individuals who are successful at maintaining a weight loss, both in terms of the attributions they make for their success and the attributions they make related to dietary lapses. The influence of attributions to, for example, genetic/biologic factors, personality traits, negative emotions, or to something one does or does not do on one's ability to maintain weight loss also is not understood.
To date, studies comparing successful weight-loss maintainers and those individuals who were not successful typically have involved relatively small sample sizes and/or have not included many male dieters. Furthermore, conflicting results have been reported regarding the contribution of gender to weight-loss maintenance: for example, studies have found both that women tend to be more successful than men at maintaining weight loss (Kramer, Jeffery, Forster, & Snell, 1989) and that men tend to be better than women at maintaining weight loss (Nunn, Newton, & Faucher, 1992) . Lastly, the literature does not address whether the specific variables that are most influential in the maintenance of weight loss for women differ from those that are most influential in the maintenance of weight loss for men. Overall, then, the question of what best predicts successful weightloss maintenance for women and for men remains unanswered.
The current study aimed to explore the relative contribution of exercise, coping responses, cognitive attributions, and emotional experiences to successful weight-loss maintenance. Using a sample of male and female dieters, the study sought to examine which individual variable or combination of variables best differentiated successful and unsuccessful weight-loss maintainers. It further examined whether the variables that best differentiated successful weight-loss maintainers from unsuccessful weight-loss maintainers were different for male dieters and female dieters.
Method

Participants
A sample of successful weight-loss maintainers and unsuccessful weight-loss maintainers was identified from among the approximately 20,000 respondents to a survey about body image and weight-loss behaviors commissioned by Consumer Union. Researchers have yet to come to any consensus regarding how much weight should be lost or how long weight loss must be maintained to be classified as successful (for a review, see Garner & Wooley, 1991) . Yet, there is a growing consensus that successful weight loss involves the loss of a reasonable amount of weight (5-10%) and the maintenance of that weight loss (Foster, Wadden, Vogt, & Brewer, 1997) .
For the purposes of our study, participants were classified based on their success in maintaining a clinically reasonable weight loss. Successful weight-loss maintainers (Maintainers) were those who reported having lost an amount of weight equivalent to at least 10% of their highest adult weight-a reasonable weight loss according to Foster and Kendall (1994) -and who reported having maintained that weight loss for at least the three years immediately prior to the survey (i.e., since or before 1989). The average weight loss reported by the Maintainers was 39.49 lbs (SD ϭ 27.08). Unsuccessful weight-loss maintainers (Regainers) were those who did not report ever having been able to maintain a significant weight loss, who reported a fluctuating weight pattern as an adult, and who reported having lost and regained a minimum of 10 to 19 pounds at least once. These criteria allowed for the comparison of individuals who had very different weight histories while ensuring long-term maintenance of the weight loss for the successful weight-loss maintainers. We were interested in comparing long-term (three years or more) Maintainers with Regainers. Clearly both Maintainers and Regainers have the ability to lose weight; what differentiates individuals who are unable to maintain a weight loss from individuals who are able maintain a weight loss long-term?
Using our classification criteria, 277 men (2.82%) and 329 women (2.78%) qualified as Maintainers and 2217 men (22.6%) and 3275 women (27.7%) qualified as Regainers. To make the cell sizes across weight-loss maintenance status more equitable, a random subsample of the total 5492 Regainers, matched by gender and age, was selected for use in the analyses, resulting in a sample of 277 male and 329 female Regainers. Table 1 shows the systematic process of identification and selection of the Maintainers and Regainers.
Procedure
The data were collected via a two-part survey commissioned in 1992 by Consumer Union. The initial survey was conducted as part of the annual survey that Consumer Reports conducts among its readership to evaluate various consumer products and services. The results of this first survey, which focused on consumer satisfaction with commercial-diet programs, have been published elsewhere (Consumer Reports, 1993) , as has a description of the design of the study (Striegel-Moore, Wilfley, Caldwell, Needham, & Brownell, 1996) . At the end of this initial survey, which had 94,712 respondents (le Grange, Stone, & Brownell, 1998) , subscribers were asked to indicate if they would be interested in participating in a second, more comprehensive survey concerning body image, dieting, and weight loss; 37,222 said they would be interested in participating in the second survey (le Grange et al., 1998) . This second survey was returned by 21,909 respondents, 21,607 of whom reported their gender (M age ϭ 46.58 years, SD ϭ 12.34; M BMI ϭ 27.75, SD ϭ 5.83; 25.4% meeting the BMI Ն 30 criterion for obesity).
Instrument
The second survey contained extensive questions about body image, weight and dieting history, dieting practices, reasons for dieting, beliefs and attitudes about obesity, and demographic information. Where possible, the questions were derived from existing selfreport and interview instruments (Fairburn & Cooper, 1993; Garner & Olmstead, 1984; Garner, Olmstead, Bohr, & Garfinkel, 1982) , but some questions were developed to address areas not covered in existing instruments. Most of the questions of interest to this study are from the group of questions that were developed for the survey and therefore are described in detail below.
Demographic Information. The respondents reported their gender, age, total household income (divided into seven categories: less than $30,000; $30,000-39,999; $40,000-49,999; $50,000-59,999; $60,000-74,999; $75,000-99,999; and more than $100,000), and level of education ( junior high school or less; some high school; high-school graduate; some college; college graduate; masters degree; doctoral or professional degree). Weight and Weight-loss History. Respondents reported their current weight and current height. Current body mass index (BMI) was calculated as weight in kilograms/ height in square meters. Respondents reported the number of times they had lost various amounts of weight (5-9 lbs, 10-19 lbs, 20-49 lbs, 50-99 lbs, and 100 lbs or more). To be able to equate the Maintainers and Regainers statistically on weight fluctuations, a weighted sum of their fluctuations was computed. This weighted sum accounted both for the number of fluctuations and the size of the fluctuation. The weighted fluctuations variable was computed by multiplying the number of times a particular weight amount was lost by the midpoint of the weight range, except for the range 100 lbs or more, as follows: the frequency for the range "5-9 lbs" was multiplied by 7; that for "10-19 lbs" by 14.5; for "20-49 lbs" by 34.5; for "50-99 lbs" by 74.5; and for "100 lbs or more" by100.
Respondents reported their lifetime weight pattern (weight has remained stable, steady gain in weight, weight has fluctuated, or lost weight and kept it off ). They reported whether or not they had lost a significant amount of weight as an adult (a significant amount of weight was defined on the survey as "enough to be important to you") and whether they had been able to keep it off since then, with only minor variations (the authors of the survey did not define what constituted a minor variation).Those who reported losing a significant amount of weight and keeping it off since then also reported how many pounds they lost at that time and in which year they had lost the weight.
Exercise. Respondents reported how many times they exercised per week now and per week six months ago. Exercise here is a total count that includes vigorous exercise for at least 20 minutes (e.g., running, aerobics, racquetball), moderate exercise for at least 30 minutes (e.g., brisk walking, dancing), and routine exercise specifically done to increase physical activity (e.g., ordinary walking, gardening). The three levels of exercise were weighted differentially and combined into a total exercise score: vigorous exercise was weighted by a factor of 3, moderate exercise by a factor of 2, and routine exercise by a factor of 1. Because the correlation between frequency of exercise now and frequency of exercise 6 months ago was .69, the two exercise variables were summed to create a composite variable for EXERCISE.
Current Affect. Using a rating scale from 1 (not at all) to 10 (extremely), the respondents reported how depressed they had been over the past six months and over the past 24 hours, and how stressed they had been over the past six months and over the past 24 hours. Respondents also completed a 10-item self-esteem scale (Rosenberg, 1979) to assess their current level of self-esteem, and their ratings on these ten items were summed to give a total self-esteem score.
Coping with Relapse. Respondents were asked how they were likely to react to weight regain. On a scale of 1 (not at all likely) to 5 (extremely likely), they rated specific behaviors that included: treat it as a small mistake, recover, and lose the pounds again; feel terrible, go off the diet, and regain; increase exercise; start watching food intake more carefully; start skipping meals or going for a day or more without eating; ask a friend, spouse, or family member for help; and start a weight loss program.
Cognitive Attributions. Respondents were asked how important, on a scale from 1 (not at all important) to 5 (extremely important), they thought various items were in explaining why they had gained weight in the past (genetics, slow metabolism, cravings for carbohydrates, depression, stress, lack of willpower, low self-esteem, need to avoid social or sexual situations, just enjoy eating, lack of exercise). These items were derived from a survey of obesity experts regarding their opinions about the causes of obesity (Bray, York, & DeLany, 1992) .
Data Analysis
Data Reduction. The data were factor analyzed both because most of the items on the survey were unstandardized and because the multiple correlations amongst the seven coping-with-relapse items, the five current-affect items, and the ten cognitive-attribution items suggested that there may be underlying structures accounting for respondents' scores on the individual items within each set.
1 Because of the high factor loadings that were revealed by the factor analyses, the decision was made to use composite variables in subsequent analyses,rather than the original, individual variables. Summing the scores on the variables that loaded highly on the factor (Rosenthal & Rosnow, 1991 ) created composite variables for each factor. Factor analysis of the coping-with-relapse items resulted in three factors that were named DIRECT COPING, HELP SEEKING, and SKIP MEALS OR FAST (only one item, "start skipping meals or going for a day without eating," loaded on this last factor). Factor analysis of the cognitive-attribution items resulted in three factors that were named ATTRIBUTION TO TRAITS, ATTRIBUTION TO BIOLOGY, and ATTRIBUTION TO NEGATIVE AFFECT. None of these three cognitive attribution factors, however, accounted well for the item attributing regain to a lack of exercise (the item was correlated .28 with the ATTRIBUTION TO NEGATIVE AFFECT factor and .26 with the ATTRIBUTION TO TRAITS factor). Looking separately at the factor analyses for women and men explained this: the item correlated .27 with the ATTRIBUTION TO TRAITS factor for the women but correlated .93 on its own factor for the men. Given this, the ATTRIBUTION TO LACK OF EXERCISE item was used as a separate variable in the analyses. Finally, factor analysis of the current-negative-affect items resulted in one factor, CURRENT AFFECT EXPERIENCED (simplified to CURRENT AFFECT). Table 2 presents the factor loadings for each of the items on each factor, along with mean scores for women and men on the factors and individual items.
Data Analysis. Logistic-regression analysis was used to identify which variables differentiated between the female and male Regainers and Maintainers. A forward procedure was used that entered variables stepwise according to the variance they contributed to the equation. The first set of variables entered included four covariates: age, income, BMI, and the weighted variable for weight-loss fluctuations. The second set included gender and the factor variables (DIRECT COPING, HELP SEEKING, SKIP MEALS OR FAST, ATTRIBUTION TO NEGATIVE AFFECT, ATTRIBUTION TO TRAITS, ATTRIBUTION TO BIOLOGY, ATTRIBUTION TO LACK OF EXERCISE, CURRENT AFFECT, EXERCISE). The third set of variables represented the two-way interactions of gender with each of the composite variables. Given the number of variables in the equation, a Bonferroni correction was made, which resulted in a significance level of p Ͻ .003.
1 Each of the five current affect variables correlated significantly with the other four (correlations ranging from .26 to .57). Each variable in the set of coping-with-relapse variables correlated significantly with at least one other in the set (correlations ranging from .10 to .52). Each of the variables in the set of cognitive-attribution variables correlated significantly with at least five others in the set (correlations ranging from .24 to .70).
Results
Sample Description
Of the entire sample of 9813 men and 11,814 women, the proportions of men (2.82%, N ϭ 277) and women (2.78%, N ϭ 329) classified as Maintainers did not differ, 2 ϭ 0.028, p ϭ .87, although the proportion of women classified as Regainers (27.7%, N ϭ 3275) was significantly higher than the proportion of men classified as Regainers (22.6%, (Fleiss, 1981) for this comparison revealed that women were only slightly more likely than men to be classified as Regainers (odds ratio ϭ 1.17, 95% confidence interval ϭ 1.13-1.21).
In the smaller sample of 606 Maintainers and 606 Regainers (group matched to Maintainers on gender and age), over 91% of the participants were Caucasian; the next most-represented group, comprising about 4% of the participants, was Asian. The women and men differed significantly in age (F (1,1208) ϭ 149.81, p Ͻ .0001) and income (F (1,1208) ϭ 30.05, p Ͻ .0001). The women reported an average age of 41.21 years (SD ϭ 11.51) and a median household income of $50,000 to 59,999; almost 88% had completed at least some college. The men reported an average age of 49.75 years (SD ϭ 12.74) and a median household income of $60,000 to 74,999; about 92% had completed at least some college.
Independent of gender, Maintainers reported currently weighing significantly less than Regainers (F (1,1208) ϭ 323.06, p Ͻ .0001; Maintainers: M ϭ 24.01, SD ϭ 3.34; Regainers: M ϭ 29.28, SD ϭ 6.32). In addition, Maintainers' total weight-fluctuations score was significantly lower than that of Regainers (F (1,1208) ϭ 64.74, p Ͻ .0001; Maintainers: M ϭ 111.12, SD ϭ 119.60; Regainers: M ϭ 200.13, SD ϭ 241.58). To control for the influence of the participants' differences in age, income, BMI, and weight fluctuations, we covaried age, income, BMI, and weighted fluctuations in the logistic regressions.
Factors Differentiating between Maintainers and Regainers
After the variance in group status contributed by age, income, BMI, and weighted fluctuations had been removed from the equation, the regression showed that Maintainers differed significantly from Regainers in DIRECT COPING ( 2 ϭ 141.78, p Ͻ .00001, 2 ϭ 0.12) and HELP SEEKING ( 2 ϭ 32.10, p Ͻ .00001, 2 ϭ 0.03). When compared with Regainers, Maintainers had higher scores on DIRECT COPING (Maintainers: M ϭ 9.64, SD ϭ 2.48; Regainers: M ϭ 6.47, SD ϭ 3.09, range Ϫ2.00-14.00) and lower scores on HELP SEEKING (Maintainers: M ϭ 3.49, SD ϭ 1.65; Regainers: M ϭ 4.04, SD ϭ 1.73, range 2.00-10.00). Maintainers did not differ from Regainers on SKIP MEALS OR FAST, ATTRIBUTION TO TRAITS, ATTRIBUTION TO BIOLOGY, ATTRIBUTION TO NEGATIVE AFFECT, ATTRIBUTION TO LACK OF EXERCISE, CURRENT NEG-ATIVE AFFECT, EXERCISE, gender, or any of the interaction effects.
Discussion
We were interested in understanding how exercise, coping responses, cognitive attributions, and emotional experiences contribute to successful weight-loss maintenance in women and men. In our sample of female and male dieters, we found that women were slightly more likely than men to be weight Regainers. This finding is consistent with studies that have found that women diet more frequently than men (e.g., Brand, Rothblum, & Solomon, 1992) , in that those who diet more often would have more frequent opportunities for weight cycling. After correcting for the influence of age, income, BMI, and weighted fluctuations, dieter gender was not related independently to group status.
Not surprisingly, the unsuccessful weight-loss maintainers in this study weighed significantly more than the successful weight-loss maintainers. It is axiomatic that those who are not successful at maintaining a weight loss are, on average, going to weigh more than those who are successful. After this difference in weight was controlled statistically, however, the Maintainers could still be differentiated from the Regainers. The results of this study imply that of the variables included in this study, for both men and women, the most useful for differentiating between successful and unsuccessful weight-loss maintainers may involve how dieters cope with a dietary lapse. This is consistent with studies that have found that active coping responses help people deal successfully with dietary lapses (Grilo, Brownell, et al., 1993; Grilo, Shiffman, et al., 1993) . Our results underscore the importance of including coping-skills training in weight-loss programs, given that our results suggest that the way dieters cope with inevitable dietary lapses may be the best predictor of weight-loss maintenance (which remains for prospective research to determine). If this is the case, inoculating dieters against the risk of dietary relapse by helping them develop active, effective behavioral and cognitive responses to dietary lapses may be the single-most-effective way of preparing people to maintain their weight loss.
According to our results, seeking help from others may be an ineffective way of coping with a dietary lapse, and it suggests a possible dearth of self-sufficiency or selfefficacy, consistent with the results of other studies (Blair et al., 1989; Bolocofsky et al., 1984; Rodin et al., 1988; Schreiber et al., 1979) .
That self-reported frequency and intensity of exercise did not differentiate between the Maintainers and Regainers in our sample contrasts with other research showing that exercise enhances weight-loss maintenance over time (Craighead & Blum, 1989; Grilo, Brownell, et al., 1993; Hartman et al., 1993; Jeffery & Wing, 1995; Kayman et al., 1990; Perri et al., 1986; Snow & Harris, 1995; Wilfley & Brownell, 1994) . In our study, exercise was examined in the context of additional strategies for weight-loss maintenance and attributions regarding weight regain. It may be that other aspects of the self (e.g., coping style, personality, cognitive style) moderate the influence that exercise has on one's ability to maintain weight loss. However, it also may be that the questions about exercise that were included on the survey did not assess adequately respondents' exercise pattern. Rather than speculate further about why this finding occurred, we defer to future research to examine the relative contribution of exercise, in the context of additional strategies or personal characteristics, to weight-loss maintenance.
Three limitations of this study should be kept in mind. First, the sample used in this study was comprised of predominantly Caucasian, highly educated, and relatively affluent women and men, who may not be representative of the larger population of successful and unsuccessful weight-loss maintainers. For example, although income was not related to group status for our sample of dieters, it may contribute to group status when a more diverse sample is used. Second, the data are self-report data and, as such, should be viewed with the same caution used in evaluating all self-report data not validated by behavioral observation. Third, the data were collected retrospectively. These limitations notwithstanding, our study provided information based on a very large sample of male and female dieters and explored the relationship between multiple psychological factors and weight-loss maintenance. Future research assessing dieters' coping and attributions contemporaneously with their dieting and dieting lapses is needed.
